We present a checklist for Moshchny Island (Leningrad Region, Russia). The documented lichen biota comprises 349 species, including 313 lichens, 30 lichenicolous fungi and 6 non-lichenized saprobic fungi. Endococcus exerrans and Lichenopeltella coppinsii are reported for the first time for Russia; Cercidospora stenotropae, Erythricium aurantiacum, Flavoplaca limonia, Lecidea haerjedalica, and Myriospora myochroa for European Russia; Flavoplaca oasis, Intralichen christiansenii, Nesolechia fusca, and Myriolecis zosterae for North-Western European Russia; and Arthrorhaphis aeruginosa, Calogaya pusilla, and Lecidea auriculata subsp. auriculata are new for Leningrad Region. The studied lichen biota is moderately rich and diverse, but a long history of human activity likely caused its transformation, especially the degradation of forest lichen biota. The most valuable habitats for lichens in Moshchny Island are seashore and dune communities which definitely deserve protection.
INTRODUCTION
Moshchny Island (Lavansaari in Finnish) is one of largest remote islands in the Russian part of the Gulf of Finland within the boundaries of Leningrad Region. It was permanently inhabited for long periods since the 14 th century and had regular ship connection with the mainland since the 19 th century. However, it remained practically uninvestigated by lichenologists. The earliest known lichen collections from the island were made by Edvin Nylander in 1851 (two specimens, Hypogymnia physodes and Stereocaulon glareosum) and Magnus Brenner in July 1868 (a specimen of Amandinea punctata and two specimens of Ramalina subfarinacea), all now kept in the lichen collection in the Finnish Museum of Natural History, University of Helsinki (H). They were first identified by William Nylander and later critically revised by Nadezhda M. Alexeeva and Dmitry E. Himelbrant in 2007 -2008 . In 1926 Bertel Lemberg investigated plant communities on dunes and mentioned 4 species of terricolous lichens -Cladonia arbuscula, C. cornuta, C. rangiferina and Stereocaulon paschale from the island (Lemberg, 1935) , and in 1993 Nataliya B. Balashova collected samples of 12 common corticolous species, which were subsequently identified by Alexeeva (LECB; Alexeeva, 2005) . All the mentioned collections and reports contain very scarce and fragmentary information on lichens. Only 19 lichen species were known from Moshchny Island before our survey.
Irina Stepanchikova (IS) and Dmitry Himelbrant (DH) conducted a comprehensive field study of Moshchny lichens in 2017 in connection with the Complex Expedition 'Gogland' of the Russian Geographical Society. The participants of the same expedition Nadezhda S. Liksakova and Elena A. Glazkova, who investigated the vegetation and flora of Moshchny Island, recently mentioned the seven most common terricolous lichens (Liksakova & Glazkova, 2018) , identified by IS and DH. The present paper is the outcome of the expedition and the revision of all known herbarium collections and literature records from Lavansaari. 
The lichens of Moshchny Island (Lavansaari) -one of the remote islands in the Gulf of Finland

STUDY AREA
Moshchny Island lies in the Russian part of the Gulf of Finland, c. 30 km NW of the Kurgal'sky Peninsula (Russia) and 70 km SW of Kotka (Finland), and occupies an area of c. 16 km 2 (including 7 very small in-shore islets). Administratively it belongs to the Kingisepp District of the Leningrad Region, and biogeographically to Karelia australis, a traditional province of the Eastern Fennoscandia (Kotiranta et al., 1998) .
The island consists of the main part and the large Promezhutochny Peninsula (former Suisaari), connected by the 200-400 m wide and 1 km long, sandy isthmus Hiekkataipale (Fig. 1) . The relief of the island is represented by rather low flatland (average height is less than 10 m a.s.l.) with two local maximal elevations of 16 and 12 m a.s.l. The whole island is composed of sedimentary (marine) and moraine sand with granite moraine boulders. Rocky outcrops are Fig. 1 . The study area, Moshchny Island (Lavansaari), with location of collection sites. totally absent. A significant part of Moshchny Island is covered by pine forests on sand (mainly in W, S, and N parts of island); spruce, smallleaved, and black alder forests on clayey soil are also widely distributed (mainly in the central, E and N parts). Almost all forests nowadays are secondary and composed of young stands, as practically the whole territory of the island has undergone anthropogenic transformation. Dune communities (in E and W parts), heathlands, and different types of seashore communities are characteristic for the island (Liksakova & Glazkova, 2018) .
In the 14 th century the island was colonized by Swedish-speaking fishermen and seal hunters (its Swedish name is Lövskär). However, the island was deserted again in the 1570s due to a long war between Sweden and Russia. From 1630s another permanent colonization started, this time from the Finnish coast in the north. In 1920-1940 the island belonged to the state of Finland (Piispa, 2013) . Gradually a community of up to 1300 inhabitants was formed. In addition to fishing, ship-building and commercial shipping were the main means of living. In the late 19th century lots of sand and stones were sold to St. Petersburg, e. g., to the construction of the Kronstadt fortification. Maintenance of cattle and horses (important for wintertime fishing) meant that also some cultivated fields were present. There was also a fish-processing plant, and tourist industry was being developed in the 1930s. Connections to Estonia were also frequent. Before the World War I some military fortification occurred, as again during and after the World War II, even with an airfield and narrow gauge railway. The civil population was evacuated to Finland in 1939, and after that the island has had very few permanent inhabitants (Piispa, 2013; Liksakova & Glazkova, 2018) .
MATERIAL AND METHODS
The material was collected on Moshchny Island from 12 to 22 of August, 2017 by IS and DH. Altogether 53 localities were investigated (Appendix 1; Fig. 1 ): 32 standard 20 × 20 m sample areas (or in natural boundaries of the community), where the lichen diversity on each substrate was described as detailed as possible, and 21 additional plots, where only individual units of substrates and species were recorded. 7, 12, 15, 16, 18, 23, 25, 26, a16 [O] . AcArosporA glAucocArpA (Ach.) Körb. -on concrete; (Fadeeva et al., 2007) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden (Nordin et al., 2011) , Estonia (Randlane et al., 2018) , Lithuania (Motiejūnaitė, 2017) . A lichenicolous ascomycete causing typical aeruginose colour of the basal squamules and suppression of podetia development of Cladonia species (Santesson & Tønsberg, 1994) . AspiciliA cinereA (L.) Körb. -on granite boulders; 1, 12, 15, 25, 26, 31, a16 [R] . AthAlliA holocArpA (Hoffm.) Arup cuparia, wood; 6, 9, 13, 15, 22, 26, 28, a9, a15 [O] . (Himelbrant et al., 2015) . This is a member of the Caloplaca saxicola group. It is very common on mortar and concrete and easily distinguished from other species by its almost always-present white pruina (Gaya, 2009 ayud et al., 2013) . This species was provisionally described by Calatayud et al. (2013) .
The asci are usually 8-spored in contrast to the 4-spored asci of C. epipolytropa, the second known species growing on taxa of the Lecanora polytropa group (Calatayud et al., 2013) . cetrAriA AculeAtA (Schreb.) Fr. -on sandy soil; 1, 3, 5, 11, 12, 14, 16, 23, 26, 32 [O] . cetrAriA ericetorum Opiz subsp. ericetorum -on sandy soil; 5, 8, 14, 16, 18, 26 [R] . cetrAriA islAndicA (L.) Ach. -on soil; 1, 4, 5, 8, 12, 14, 16, 18, 23, 26, 32, a21; subsp. islAndicA "f. sorediAtA (Schaer.) Arnold" -on sandy soil; 14.
[O]. On soil in different localities (Liksakova & Glazkova, 2018 3-5, 7, 8, 12, 14, 16, 18, 23, 26, 29, 32, a21 . BL1 and BL2, on sandy soil (Lemberg, 1935) ; on soil in different localities (Liksakova & Glazkova, 2018 3, 4, 7-9, 14, 18, 20, 21, 24, 29, 32, a21 [O] . BL2, on sandy soil (Lemberg, 1935) . clAdoniA crispAtA (Ach.) Flot. var. crispAtA -on sandy soil and wood of Pinus sylvestris; 3-5, 8, 14, 18, 23, 29, 32; var. cetrAriiformis (Delise) Vain. -on sandy soil; 8, 12, 26. [O] . clAdoniA deformis (L.) Hoffm. -on soil and wood; 3, 7, 8, 12, 14, 18, 26, 29, 32 [O] .
clAdoniA digitAtA (L.) Hoffm. -on bark of Alnus glutinosa, Juniperus communis, Pinus sylvestris, on wood; 2, 9, 20, 21, 24, 30 [R] . clAdoniA fimbriAtA (L.) Fr. -on soil, bark of Picea abies, Pinus sylvestris, on wood of Pinus sylvestris; 2, 7, 8, 12, 14, 21, 26-29 [O] . Thalli contain fumarprotocetraric acid. clAdoniA floerkeAnA (Fr.) Flörke -on sandy soil and wood; 1, 3, 4, 8, 11, 14, 16, 18, 26, 32 [O] . clAdoniA furcAtA (Huds.) Schrad. -on soil; 1, 4, 5, 8, 12, 14, 16, 18, 23, 26, 29, a13, a21 [O] . clAdoniA grAcilis (L.) Willd. subsp. grAcilis -on sandy soil; 3, 8, 14, 18, 32; subsp. turbinAtA (Ach.) 4, 7, 8, 14, 18, 29, 32, a21 3-5, 7, 8, 12, 14, 16, 18, 26, 29, 32 [O] . On soil in different localities (Liksakova & Glazkova, 2018) . clAdoniA pleurotA (Flörke) Schaer. -on sandy soil, bark of Pinus sylvestris, wood; 3, 8, 14, 16, 18, 20, 29, 32 [O] . clAdoniA pyxidAtA (L.) Hoffm. -on sandy soil; 1, 3, 8, 12, 14, 16, 18, 23, 29 [O] . clAdoniA rAmulosA (With.) J. R. Laundon -on sandy soil; 1, 3, 5, 8, 12, 16, 18, 23, 32 [O] .
wood; 1, 3-5, 7, 8, 12, 14, 16, 18, 23, 26, 29, 32, a21 [F] . BL2, on sandy soil (Lemberg, 1935) ; on soil in different localities (Liksakova & Glazkova, 2018) . clAdoniA rei Schaer. -on soil and decaying wood; 1, 4, 5, 8, 12, 14, 16, 18, 26, 29 3, 4, 8, 12, 14, 16, 23, 26, 29, 32, a21 [O] . Thalli contain fumarprotocetraric and protocetraric acids. clAdoniA sulphurinA (Michx.) Fr. -on sandy soil and wood of Pinus sylvestris ; 3, 4, 7, 8, 14, 18, 26 (Liksakova & Glazkova, 2018) . clAdoniA verticillAtA (Hoffm.) Schaer. -on soil; 3, 5, 7, 8, 14, 18, 29, 32 [O] . On soil in different localities (Liksakova & Glazkova, 2018 (Zhurbenko & Kobzeva, 2014) . Distribution in Fennoscan-dia and Baltic countries: Sweden (Nordin et al., 2011) , Estonia (Randlane et al., 2018) , Latvia (Motiejūnaitė et al., 2016) , Lithuania (Motiejūnaitė, 2017) . This fairly common, predominantly physciicolous basidiomycete is only very rarely found with basidiomata. Usually (as in our specimen) it occurs as pale pink 'sporodochia' of 100-150 μm diam. consisting of elongated and single obpyriform cells which are immature basidia and basidiospores (Vondrák et al., 2009) . Distribution in Fennoscandia and Baltic countries: Sweden (Nordin et al., 2011) . F. limonia belongs to the F. citrina group. It has a dull, greenish yellow to bright yellow, often white-pruinose thallus and forms a continuous areolate crust. F. citrina is very similar but F. limonia is usually recognized by the presence of larger diaspores that are blastidia, rather than soredia (Arup, 2011) . The species grows often under rather shaded conditions near the ground (Arup, 2011; Wirth et al., 2013) . In Germany, it prefers eutrophicated artificial walls fertilized by urine (Wirth et al., 2013; Schiefelbein et al., 2014 (Muchnik, 2016) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden (Nordin et al., 2011) . Similar to the Athallia holocarpa group. In the past, it is often recorded under the name Caloplaca holocarpa (Hoffm. ex. Ach.) A. E.
Wade, but F. oasis has smaller apothecia, smaller spore septa and grows on mortar and concrete (Arup, 2009 , 4, 6, 7, 9, 13, 14, 16, 18-28, 30-32, a7, a9, a15 [C] . Coll. EN: on bark of Pinus sylvestris, 1851 (H 8005054); coll. NB: on bark of tree, 1993 (Alexeeva, 2005) . 2, 4, 7, 9, 14, 19-23, 26, 28, 30, 31, a7 (Tsurykau & Korchikov, 2017) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden, Finland (Nordin et al., 2011) , Estonia (Randlane et al., 2018) , Latvia (Motiejūnaitė et al., 2016) , Lithuania (Motiejūnaitė, 2017) . The species is characterized by hyaline to pale brown immersed conidiophores, and conidia pale brown, ellipsoid, with rounded ends, 1-septate, 5-8(-9) × 4-6 µm (Hawksworth, 1983 6, 9, 13, 16, 22, 23, 25, 27, 30, a7, a9 [O] .
Coll. NB: on bark of deciduous tree, 1993 (Alexeeva, 2005 -on wood, granite boulders and small pebbles, iron, leather ; 7, 8, 11-13, 15, 16, 18, 23, 26, 29, 31, a1, a9 (Fadeeva et al., 2007) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden, Finland (Nordin et al., 2011) . Characterized by the raised, thick, internally reddish flush and C-exciple, as well as the narrow ellipsoid ascospores (Smith et al., 2009 (Makryi, 2005) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden (Nordin et al., 2011) .
Our specimen conforms to the protologue (Magnusson, 1948) and is characterized by very poorly developed dark greyish thallus which is almost totally absent (poorly visible in cracks in stone only) and multiple irregular-shaped small, 0. (Urbanavichus et al., 2008) . Distribution in Fennoscandia and Baltic countries: Norway (Øvstedal et al., 2009) , Sweden (Śliwa, 2007) , Estonia (Randlane et al., 2018) . Closely related to M. hagenii, but differs by the larger apothecia, sinuous and concave mature apothecial disc, normally without of pruina, and not at all granular epithecium (Sliwa, 2007) . myriosporA myochroA (M. Westb.) K. Knudsen (Zhdanov, 2013) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden, Finland (Nordin et al., 2011) . On coastal rocks and boulders of the Baltic Sea, four Myriospora species can be found (Westberg et al., 2010 , Schiefelbein et al., 2015 , Knudsen et al., 2017 . (Triebel et al., 1995; Diederich, 2003 7, 12, 15, 16, 18, 20, 23-26, 31, a4, a6, a16 [O] . pArmeliA sulcAtA Taylor -on bark of Acer platanoides, Alnus glutinosa, Juniperus communis, Picea abies, Pinus sylvestris, Populus tremula, Quercus robur, Sorbus aucuparia, on wood and granite boulders ; 2, 4, 6, 9, 12, 13, 15, 16, 18, 19, 22-25, 27, 30, a2, a6, a7, a9, a15 [F] . Coll. NB: on bark of deciduous tree, 1993 (Alexeeva, 2005 4, 6, 7, 9, 11, 12, 16, 18-24, 27, 28, 30, 32 [F] . Coll. NB: on bark of coniferous tree, 1993 (Alexeeva, 2005 9, 13, 15-17, 22, 25, 26, 28, 31, 32, a9, a10, a12 [O] . Coll. NB: on bark of deciduous tree, 1993 (Alexeeva, 2005) . physconiA distortA (With.) J. R. Laundon -on bark of Populus tremula; 9 [R 1 ]. plAcynthiellA dAsAeA (Stirt.) Tønsberg -on bark of Picea abies, wood, mosses, and plant debris; 2, 7, 9, 18, 19, 24, 27-30 [O] . plAcynthiellA icmAleA (Ach.) Coppins & P. James -on sandy soil, wood, rubber; 1, 2, 4, 8, 9, 16, 24, 27, 29, 31, 32, a7 [O] .
plAcynthiellA oligotrophA (J. R. Laundon) Coppins & P. James -on sandy soil; 1, 3-5, 8, 14, 16, 18, 32 [O] . plAcynthiellA uliginosA (Schrad.) Coppins & P.
James -on sandy soil, bark of Juniperus communis, wood of Pinus sylvestris; 3-5, 8, 14, 16, 18, 24, 26, 29, 32 [O] . plAcynthium nigrum (Huds.) Gray -on slate; 4, 9, 13-16, 22, 23, 25, 27, 31, 32, a3, a6, a7, a9 [F] . Coll. NB: on bark of deciduous tree, 1993 (Alexeeva, 2005 6, 9, 22, 27, 28, 30 [R] . rufoplAcA ArenAriA (Pers.) Arup ; 2, 4, 6, 7, 9, 14, 16, 19, 20, 22-25, 27, 28, 30, a7 [F] . scoliciosporum umbrinum (Ach.) Arnold -on granite boulders; 1, 12, 15, 18, 31 [R] . # sphAerellothecium propinquellum (Nyl.) Cl.
Roux & ; 3, 7, 8, 11, 12, 14, 16, 18, 26, a9, a14, a21 [O] . On soil in different localities (Liksakova & Glazkova, 2018) . stereocAulon condensAtum Hoffm. -on sandy soil; 3, 5, 14, 32 [R] .
stereocAulon glAreosum (L. I. Savicz) H. Magn.
-on sandy soil ; 3, 11, 14, 32, a12 [R] . Coll. EN: on sandy soil, 1851 (H 8003538). stereocAulon incrustAtum Flörke -on sandy soil; 3, 5, 32, a14 [R] . stereocAulon pAschAle (L.) Hoffm. -BL1 and BL2, on sandy soil (Lemberg, 1935 3, 4, 7, 9, 11-13, 15, 16, 18, 20, 23, 24, 31, a6 [F] . trApeliopsis grAnulosA (Hoffm.) Lumbsch -on soil, wood, rubber; 3-5, 7-9, 11, 14, 18, 26, 29, 32 4, 18-21, 23, 26-28, 30 [O] . Coll. NB: on bark of tree, 1993 (Alexeeva, 2005) . umbilicAriA deustA (L.) Baumg. -on granite boulders ; 7, 15, 16, 18, 23, 31, a1 [R] . umbilicAriA polyphyllA (L.) Baumg. -on granite boulders ; 7, 12, 15, 16, 18, 23, 31, a1 [O] . 2, 4, 6, 7, 9, 11, 14, 18, 20, 21, 23, 24, 27, 28, 30 [F] . Coll. NB: on bark of tree, 1993 (Alexeeva, 2005 Hawksw. -on granite boulders; 1, 7, 11, 12, 15, 16, 18, 23, 25, 31, a4 [O] . 9, 10, 13, 15-17, 22, 23, 25, 31, a3, a7, a9, a10, a12, a21 [O] . Coll. NB: on bark of deciduous tree, 1993 (Alexeeva, 2005 Most of the lichen species were recorded in pine forests and open pine stands, which are widespread in the island (altogether 219 species, 62.8% of the lichen flora). Also different anthropogenic communities were very rich, represented mainly by wastelands, old buildings, piers, and old cemetery (153 species, 43.8%). Natural seashore communities were inhabited by 152 species (43.6%), most of them being saxicolous. Also quite many lichens were found in black alder stands (75 species, 21.5%), or in aspen (55 species, 15.8%) and spruce forests (54 species, 15.5%), while few were recorded in mixed forests (19 species, 5.4%).
Most interesting and valuable habitats in
Moshchny Island occur on the seashore. Contrary to inland forest communities, seashores bear the majority of the lichen diversity, including some rare saxicolous, terricolous and lignicolous species. The seashore habitats contain very specific saxicolous lichen communities with evident marine features (such as Amandinea cacuminum, A. coniops, Flavoplaca marina, Hydropunctaria maura, Lecanora helicopis, Myriolecis salina s. l., Rhizocarpon richardii, and Xanthoparmelia pulla). Of special interest are also the sand dunes and sandy seashores overgrown by pine stands, in most cases with abundant and diverse lichens on soil. In such communities, for example, the red-listed (in LR) Cladonia scabriuscula and C. macrophylla were recorded. Moreover, a rather important part of the lichen diversity of Moshchny is confined to old anthropogenic wastelands and buildings.
The forests of Moshchny are secondary, thus not old-growth, and lichens in them are mostly represented by common, widespread species. We recorded only one habitat specialist of oldgrowth biologically valuable forests (Andersson et al., 2009 ) -Acrocordia cavata, and three indicator species -Arthonia spadicea, Calicium tigillare, and Chaenothecopsis nigra. All of them are rare, but widely distributed in LR. These species were not found together, but scattered in different localities and habitats, and their single records are not diagnostic for biologically valuable forests. However, a small patch of relatively untouched black alder forest with aspen in a wet brook valley was observed in the central part of Moshchny N of Bol'shoe Lake (sample area 22)but probably this is the only exception. There we found three red-listed lichen species (Acrocordia cavata, Arthonia spadicea, and Phaeophyscia endophoenicea), two of which are species associated with old-growth forests. Tentatively this forest community could be estimated as biologically valuable. The known historical collections or literature records do not include any data on indicator species and habitat specialists from Moshchny Island.
Altogether 11 species nowadays known from Moshchny Island are included in the Red Data Book of Leningrad Region (Red…, 2018): Acrocordia cavata, Arthonia spadicea, Calicium tigillare, Cetrariella commixta, Cladonia macrophylla, C. scabriuscula, Melanelia stygia, Phaeophyscia endophoenicea, Umbilicaria proboscidea, Xanthoparmelia loxodes, and X. pulla. Of these, two corticolous species, Acrocordia cavata and Arthonia spadicea, in LR are restricted to relatively undisturbed, mostly deciduous forests (Andersson et al., 2009) . They are quite rare in LR and distributed mostly in the south-western part of the region, the second one being most abundant in natural black alder stands near the sea. One more epiphytic lichen, Phaeophyscia endophoenicea, is known from a few localities in southern part of the LR and SPb, where it grows in deciduous forests. The lignicolous Calicium tigillare was previously reported from different localities in LR but is nowadays extremely rare and only known from the islands in the Gulf of Finland. The saxicolous species mentioned above occur almost exclusively in the western part of LR. Cetrariella commixta, Melanelia stygia, and Umbilicaria proboscidea are confined to rocky outcrops and large seashore boulders. Xanthoparmelia loxodes and X. pulla are mainly seashore species. Of the two Cladonia species occurring on soil, C. scabriuscula is known in LR only from the islands in the Gulf of Finland and C. macrophylla is confined to open pine stands, rocky outcrops and sometimes wastelands, also mostly in the western part of the region. All the protected lichen species were recorded in Moshchny Island rarely [R] or once [R 1 ] only.
To conclude, the Moshchny Island nowadays bears a moderately rich lichen biota with the most valuable lichen habitats confined to the seashore. In our opinion this island is worth being incorporated in the nature reserve 'Eastern Gulf of Finland' which already includes several neighbouring islands.
